Abstract. The numerical effects of the known all-order leading and next-toleading logarithmic small-x contributions to the anomalous dimensions and coefficient functions of the unpolarized singlet evolution are discussed for the structure functions
Introduction
The evolution kernels of the deep-inelastic scattering (DIS) structure functions contain large logarithmic contributions for small Bjorken-x. The effect of resumming these terms to all orders in α s can be consistently studied in a framework based on the renormalization group (RG) equations, which describes the mass factorization. In this framework, the evolution equations of fixed-order perturbative QCD are generalized by including the resummed small-x contributions to the respective anomalous dimensions and Wilson coefficients [1] [2] [3] [4] beyond next-to-leading order in α s (NLO). The numerical impact of these higher-order contributions has been investigated for the non-singlet nucleon structure functions F p−n 2 and F νN 3 [5] , g p−n 1 [5, 6] and g γZ 5 [7] ; for the polarized singlet quantity g p 1,S [8] , and for the unpolarized singlet structure functions F 2,S [9] [10] [11] and F p L,S [10] . F p 2,S and F p L,S have been studied using different RG-based approaches as well [12] .
In the present note we extend a previous account [7] by considering, besides the resummed next-to-leading logarithmic small-x (NLx) quark terms of ref. [2] , also the recently derived NLx contributions ∝ N f to the anomalous The NLx Contributions ∝ N f to γ gg These terms were calculated in ref. [3] . In the MS-DIS scheme they read [10] 
with γ qq,Q 0 gg,NL being the N f contribution in the Q 0 scheme [13] . N denotes the usual Mellin variable, α s ≡ C A α s /π, and R(α s ) is defined in ref. [2] . γgg,NL contains terms ∝ C F /C A in both schemes, whereas the β 0 -contribution originates in transformation from the Q 0 scheme to the MS-DIS scheme. Numerical values for the coefficients d
andr k are given in Table 1 . 
Less Singular Small-x Contributions to γ
The small-x resummed anomalous dimension matrixγ res does not comply with the energy-momentum sum rule for the parton densities. Several prescriptions have been imposed for restoring this sum rule beyond NLO [9] [10] [11] , e.g.,
The difference between the results obtained with these prescriptions allows for a rough estimate of the possible effect of the presently unknown higher-order terms less singular at small-x (n ≡ N −1 → 0).
The Resummed Evolution of F ep 2
and F
ep L
The numerical effect of the known small-x resummations on the behavior of the proton structure functions F 2 and F L is illustrated in Fig. 1 . For both the NLO and the resummed calculations, the MRS(A ′ ) DIS-scheme parton densities have been employed as initial distributions at Q The resummation effects on F 2 (x, Q 2 ) at small x are displayed in Fig. 1 (a) . Note the huge effect arising from the NLx quark anomalous dimensions [2] and its large uncertainty due to unknown less singular terms. The impact of γgg,NL [3] is displayed separately. It amounts to less than 3% over the full x-range shown. It will be interesting to see to which extent the forthcoming complete NLx anomalous dimensions [15] will modify these results.
The longitudinal structure function F L (x, Q 2 ) is considered in Fig. 1 (b) . Obviously substantial contributions can also be expected from subleading small-x terms in the coefficient functions C L . In fact, these uncertainties are large. Thus both for the small-x resummed contributions to anomalous dimensions and coefficient functions further subleading terms need to be calculated. Further insight into the interplay of leading and less singular terms in N may also be gained from the structure of the fixed-order anomalous dimensions and coefficient functions. Besides the known NLO result, particularly the yet unknown 3-loop anomalous dimensions are of interest here.
The Resummation of the Small-x Contributions to F γ 2
The evolution of the photon structure functions is, at the lowest order in α em considered here, governed by an inhomogeneous generalization of the hadronic evolution equations. At the present resummation accuracy [1, 2] the additional anomalous dimensions γ qγ and γ gγ do not receive any non-vanishing higher-order small-x contributions [10] . Hence the resummation effect on the photon-specific inhomogeneous solution originates solely from the resummed homogeneous evolution operator. [16] . The overall small-x behavior, presented in Fig. 2 (a) , is rather similar to the hadronic case, due to the dominance of the homogeneous solution. Note, however, the significantly enhanced resummation effect in the inhomogeneous solution separately shown in Fig. 2 (b) . This behavior is dominated by the convolution of the resummed hadronic evolution operator with the leadingorder photon-quark anomalous dimension, which, unlike the hadronic initial distributions, is large for x → 1.
